Insufficient renal 1-alpha hydroxylase and bone homeostasis in aged rats with insulin resistance or type 2 diabetes mellitus.
This study aimed to explore the relationship between insufficient renal 1-alpha hydroxylase (IRH) and bone homeostasis in type 2 diabetes mellitus (T2DM) or insulin resistance (IR) and to investigate whether IR plays a major role in the pathogenesis of both IRH and bone loss in T2DM. The experimental animal models of T2DM, IR, IR treated with vitamin D (VD), IR treated with 1-alpha hydroxyvitamin D (1alpha(OH) D, the product of renal 1-alpha hydroxylase), T2DM treated with VD, and T2DM treated with 1alpha(OH) D were established on 18-month-old male Wistar rats. For rats in each animal model and normal control rats, IR was detected by euglycemic insulin clamp technique (EICT) and glucose infusion rate (GIR, an index of IR) was calculated. Levels of serum 25-hydroxyvitamin D (25(OH)D) and serum active vitamin D (1,25(OH)(2)D) were determined by radioimmunoassay (RIA), and 1,25(OH)(2)D/25(OH)D ratio (1,25-25-R, an index of renal 1-alpha hydroxylase activity in vivo) was calculated; and bone mineral density (BMD) in femoral bone and lumbar vertebrae was measured by dual-energy X-ray absorption (DEXA). No significant difference was observed among the levels of 25(OH)D in all the rats. In IR rats, 1,25(OH)(2)D level, 1,25-25-R, and BMD level were significantly higher than those in T2DM rats and were lower than those in normal control rats. In the aged rats with T2DM or IR, administration of VD had no effect on 25(OH)D level, 1,25(OH)(2)D level, 1,25-25-R, and BMD level. Administration of 1alpha(OH) D had also no effect on 25(OH)D level but increased 1,25(OH)(2)D level, 1,25-25-R, and BMD level. For the aged rats with T2DM or IR, GIR positively correlated with both levels of 1,25(OH)(2)D and BMD, and 1,25-25-R positively and significantly correlated with levels of BMD. In T2DM or IR, IRH is a precipitating factor for bone loss. IR seems to play a major role in the pathogenesis of both IRH and bone loss in T2DM.